Objective: To compare changes in smoking habit and psychological addiction in Māori/Pacific and NZ European smokers in response to two annual excise tax increases from 2012 to 2014.
N ew Zealand (NZ) has had a progressive tobacco control program since 1985 with the ultimate goal of achieving a smokefree population (<5% prevalence) by 2025. This reflects growing interest in an 'endgame' scenario with strategies targeted towards achieving nearzero smoking prevalence. 1 In recent years there has also been increasing emphasis on reducing inequalities in smoking-related health outcomes. Smoking is a major contributor to inequalities in health outcomes observed between ethnic groups in NZ, notably the consistently poor outcomes for Māori and Pacific Island people. [2] [3] [4] Smoking prevalence among Māori (37.1%) and Pacific Island groups (23.3%) is higher than New Zealanders of European descent (NZ European) (13.6%). [5] [6] [7] A range of strategies have been employed to achieve the dual health goals of reducing smoking prevalence and inequalities in smoking and smoking-related outcomes. These include smokefree environments, public health programs and an increasing range of cessation support. 8 One strategy has been to increase the price of tobacco by raising the excise tax on tobacco products. International evidence suggests that excise tax is one of the most effective single tobacco control measures and has considerable support from cross-sectional population surveys and macroeconomic studies. [9] [10] [11] [12] [13] [14] Increasing tobacco excise tax is also seen as one way to target lower socioeconomic groups, who have been shown to be more price sensitive. [15] [16] [17] Because Māori and Pacific Island people are economically disadvantaged, 18 excise taxes may be particularly effective in reducing smoking for these groups.
There were substantial increases in tobacco excise taxes in NZ in the 1980s, in 1991, 1998 and 2000; however there were no increases (in real terms) between 2000 and 2009. In April 2010, the NZ Government raised tobacco excise by 10% on factory-made (FM) cigarettes and by 24% on 'roll your own' (RYO) tobacco, followed by two annual 10% increases in 2011 and 2012. In October 2012, the Customs and Excise (Tobacco Products -Budget Measures) Amendment Act 2012 legislated for a further four 10% tax increases to come into effect on 1 January each year from 2013 to 2016. 19 These efforts have provided opportunities to examine smokingrelated responses to tax increases in terms of rates of quitting altogether, quit attempts and cutting down on smoking.
After two tax increases in 2010 and 2011, considerable cross-sectional evidence suggests that smokers experienced increased pressure to quit. The volume of Quitline calls in May 2010, following the first excise tax increase, exceeded those in May 2008 and 2009 20 and both telephone and face-to-face surveys suggest that there was a significant increase in the number of smokers making quit attempts or smokingrelated changes. 21, 22 Walton and colleagues 23 surveyed NZ smokers three months before and after the 2012 tax increase and found an increase in smoking-related behavioural change including quitting altogether, quit attempts and cutting down on smoking, although non-Māori smokers were less likely to report a change in smoking behaviour.
its peak based on modest increases over the decade. 
Measures

Demographics and smoking habit
The demographic questionnaire included items relating to ethnicity, marital status, education, household income and occupation (employed/unemployed/ student). Participants were also asked how many cigarettes per day they smoked. 
Dependence measures
Results
Of the 337 participants that began the study, 67% responded at Wave 2 and 45% responded at Wave 3. There were no significant differences between those lost to follow-up and those who responded at each wave in terms of demographic variables (age, gender, income, educational attainment and occupational status), type of cigarette usually smoked (FM or RYO), cigarettes smoked per day, and dependence scores (FTND, GNSBQ and AUTOS). When gender was included in the analysis, we found that overall females had consistently higher addiction levels based on the GNSBQ than males at all time points, while there were no significant gender differences using the FTND or the AUTOS. This indicates that behavioural components of smoking may be more important in female smoking habits than in male smoking habits, while physiological dependence appears to be equally important for males and females. This is partially consistent with a previous study that found that women had significantly higher GNSBQ scores than men while men had significantly higher FTND scores than women, 38 though we found no gender differences using the FTND. There is relatively little research investigating differential reinforcement of smoking behaviour in men and women, however a review of human and animal research suggested that nicotine self-administration and direct reinforcing effects of nicotine (through discriminative or interoceptive stimuli, i.e. physiological changes) appear to be reduced in females relative to males, while non-nicotine stimuli associated with smoking appear to be more reinforcing and influential on smoking behaviour in females. 39 It was proposed that females may have reduced discrimination of the physiological (or interoceptive) effects of nicotine unless these effects are paired with contextual or environmental (or exteroceptive) cues; these cues are considered to be more reinforcing of smoking behaviour in women than the physiological effects themselves. This concept has received little research attention. However one recent study found that females showed greater physiological reactivity to nicotine yet reported lower subjective reactivity. 40 This supports the idea that women have reduced discrimination of the physiological effects of nicotine, however more research is required to understand the relative contributions of nicotine and non-nicotine reinforcers in smoking behaviour in men and women.
Figure 2: Mean change in total scores for Fagerstrom Test of Nicotine Dependence (FTND) (top), Glover-Nilsson Smoking Behaviour Questionnaire (GNSBQ) (middle) and Autonomy Over Smoking Scale (AUTOS) (bottom) at Waves 1 and 2 for NZ European (left) and Māori/Pacific (right), plotted separately for males (unfilled diamonds) and females (filled diamonds). Significant reductions at Wave 2 are indicated by an asterisk (*).
When both ethnicity and gender included in our analyses it was observed that Māori/ 
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Pacific females had significantly lower dependence based on the FTND than NZ European/Other females at Waves 1 and 2, while there were no significant differences in behavioural dependence based on the GNSBQ or cigarettes per day. This is particularly interesting given that smoking rates for Māori/Pacific females are one and a half times those of NZ European/Other females. 5 It may indicate that behavioural, social or cultural influences are particularly important in maintaining smoking behaviour for Māori/Pacific females, while physiological nicotine dependence may have a relatively smaller contribution. This may be partially consistent with previous research that found female smoking rates among Māori were more influenced by changes in socioeconomic factors than males. 41 Similarly, a literature review examined qualitative and quantitative descriptions of self-reported barriers to quitting smoking in Indigenous groups (not exclusively Māori) and suggested that smoking cessation may exclude an individual from fully participating in their culture or may challenge their family, personal or community relationships. 42 This is similar to a qualitative review of Māori women's views on smoking cessation initiatives which identified that whānau (extended family) attitudes and behaviour toward smoking, such as friends and whānau members smoking at home, affected Māori women's smoking behaviour. 43 It appears that Māori/Pacific females may be particularly vulnerable to maintaining smoking behaviour given a combination of a) exposure to increased social acceptance of smoking and environmental smoking cues, and b) increased responsivity to behavioural, social and cultural factors in maintaining smoking behaviour rather than physiological factors. These findings may indicate the importance of holistic smoking cessation interventions for females, particularly Māori/Pacific females that target the home and social environment as well as individual factors.
Changes to smoking behaviour following excise tax increase
There were no significant differences in the number of Māori/Pacific and NZ European/ Other smokers who quit smoking at Wave 2 and Wave 3 (14% 
Strengths and limitations
We already know that increasing excise tax on tobacco is a cost-effective and powerful smoking intervention. This study adds that two recent tobacco excise tax increases on 1 January 2012 and 2013 in NZ resulted in 14% of a sample of smokers quitting, a rate that was similar for Māori/Pacific and NZ European/Other smokers, and an average reduction in consumption of seven cigarettes per day. Few people quit following the tax increases (14%), perhaps reflecting the high tension to quit smoking alongside the chronic relapsing nature of nicotine addiction. However, cessation does not tell the whole story. Notably, Māori/Pacific smokers' consumption of cigarettes per day reduced at a greater rate than NZ European smokers following the two tobacco excise tax increases which may indicate that tax policy is particularly effective at reducing smoking in Māori/Pacific smokers. The data on the health benefits of reducing smoking is sparse and methodologically flawed with poor measurement of the duration of smoking reduction and short follow-up periods relative to the delayed nature of health consequences of smoking. 44 The existing data suggests that there may be benefits to cardiovascular and respiratory health, but these are likely to be small relative to absolute cessation. 31, 44, 45 However, evidence suggests that reduction in smoking is associated with greater probability of future quitting 31, 44, 46 and may be considered a 'first step' towards smoking cessation. 31, 45 Given the greater reductions in consumption for Māori/Pacific smokers observed in this study, increases in tobacco excise tax may be beneficial for reducing inequalities in smoking and smoking-related outcomes in NZ, but changes in prevalence may take longer to be observed. To conclude, the present study compared measures of smoking dependence and smoking behaviour for Māori/Pacific and NZ European/Other smokers, and assessed whether these groups differed in their response to a series of annual 10% tobacco excise tax increases. The study provided some evidence for differential physical and behavioural dependence between males and females in NZ, including the particular importance of behavioural dependence in Māori/Pacific females. We also provided additional support for tobacco excise tax as an effective and powerful smoking intervention and provided some evidence for differential responses to this strategy across ethnic groups in NZ. Although this strategy is unlikely to combat inequalities in smoking and smoking-related outcomes alone, it may be considered to be a useful contributor as part of a comprehensive tobacco control strategy.
Implications for public health
Increasing tobacco excise tax appears to be particularly beneficial for reducing cigarette consumption in Māori/Pacific smokers, especially Māori/Pacific males. While reducing consumption has minimal direct health benefits, it is hypothesised that individuals who reduce their cigarette consumption may be more likely to quit smoking in the future. This suggests that tobacco excise taxes may contribute to a comprehensive tobacco control strategy aiming to reduce inequalities in smoking and smoking-related health outcomes for Māori and Pacific Island people in NZ.
